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1. 

CORN COB CLEANING SYSTEM 

This application claims the benefit of U.S. Provisional 
Application No. 61/216,521, filed May 18, 2009. 

TECHNICAL FIELD 

This invention relates generally to a cleaning system for 
corn cobs, which device more particularly incorporates a 
conveyor System providing a capability for positively remov 
ing or cleaning other crop residue from the cobs, which is 
adapted to be towed by a harvester; to be incorporated with a 
cob collecting device; and which can be adjustable for vary 
ing corn varieties, conditions and the like. 

BACKGROUND OF THE INVENTION 

U.S. Provisional Application No. 61/216,521, filed May 
18, 2009, is incorporated herein in its entirety by reference. 

Presently, there is an increased demand for corn cobs as a 
feedstock for cellulosic ethanol, as well as other uses. As a 
result, there is heightened interest in collecting corn cobs 
during corn harvest. There is also concern by some that cob 
collection may reduce soil nutrient content. In this regard, 
crop residue or stover, e.g., corn Stalks, leaves, husks and 
cobs, are traditionally left on the field after harvest, and break 
down over time to replenish soil nutrients. If a component of 
the stover, e.g., cobs is instead collected, nutrient levels could 
be lowered as a result. To mitigate this concern, some con 
sider it desirable when collecting cobs, to collect only the 
cobs, with or without attached husks, and return the other 
residue or stover, referred to also as material other than cobs 
(MOC) to the field. Thus, it is sought to have a system for 
removing or cleaning MOC from cobs which can be adapted 
for operation in connection with a corn harvester, and which 
can be incorporated with a cob collection capability. 
Numerous apparatus have been proposed for use in con 

nection with cob collection devices, for cleaning or separat 
ing cobs from the other stover or MOC. To illustrate, prior to 
the early 1960s, the common corn harvesting practice 
involved picking the ears of corn in the field, removing husks 
from the ears, and transporting the ears still containing the 
corn kernels to a corn crib, and later shelling the corn off of the 
cobs at a stationary sheller. This harvesting procedure has 
been almost entirely replaced by modern self-propelled com 
bine type harvesters, which separate and collect the corn 
kernels, and discharge the cobs and other stover onto the field. 

Combines which harvest the corn and separate the kernels 
from the cobs and other stover or residue, then discharge the 
cobs and other stover onto the field, are now the industry 
standard. More recently, devices for collecting cobs dis 
charged from combines have been developed. Several of such 
known devices have variously utilized a towed cart or wagon 
for receiving and holding the cobs, and a conveyor system for 
conveying the cobs from the combine to the cart or wagon. 
Some of the cob collection devices also include apparatus for 
separating the cobs from the other stover or MOC, mainly 
using airflow. Reference in this regard, Flamme U.S. Pat. No. 
5.941,768, issued Aug. 24, 1999, which discloses a cob col 
lection unit pulled behind a combine to collect on a first 
conveyor all the residue discharged from the combine, with a 
separation unit behind the conveyor including a second con 
veyor, and utilizing a fan to Suck the stover from the cobs as 
they are released from the top of the second conveyor and to 
blow the stover back onto the field. Redekop et al. U.S. Patent 
Publication Nos. 20090095662 published Apr. 16, 2009: 
20090104952 published Apr. 23, 2009; and 20090124309 
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2 
published May 14, 2009, disclose a pulled cob collection unit, 
which utilizes a sequential series of inclined belt conveyors, 
and blower or Suction fans for directing air upwardly through 
the discharged material as it falls from the upper end of one 
conveyor onto a lower end of the next conveyor, such that the 
heavier cobs are to continue to the next conveyor and the 
lighter stover or MOC will be carried upwardly by the air 
flow, with the cobs being conveyed into a collection tank by a 
further conveyor or conveyors, and the MOC to be directed by 
vanes sidewardly from the unit. 

Reference also Stukenholtz, U.S. Pat. No. 6,358,141 issued 
Mar. 19, 2002, and Redekopetal. U.S. Patent Publication No. 
20090137295, which disclose cob collection systems on a 
combine which utilize on-board bins and cob separation 
using sieves on the combine itself. 
A possible shortcoming of the above-discussed known cob 

cleaning devices and systems that direct air flows upwardly 
throughfalling cobs and MOC is that loose husks in the MOC, 
which are typically long and sinewy, can be retained by, and 
even wrapped around, the falling cobs, so as not to be cleaned 
or separated from the cobs. MOC contained in upwardly 
discharged airflows can also fall onto or into the adjacent cob 
collection device. And, when Vanes or other apparatus are 
used for deflecting the MOC containing upward air flow 
sidewardly, they can become clogged if the air flow is not 
sufficiently strong or MOC is high in volume and/or moisture 
content. It is also difficult to distribute MOC over the Swath of 
the cleaning device when the MOC is discharged upwardly or 
sidewardly. 

Additionally, the above-listed known cob cleaning devices 
have only a limited or no ability to be configured differently 
for different conditions, such as the crop residue mixes of 
different corn varieties, e.g., percentage and/or size of MOC: 
harvester settings; yield; moisture content; and the like. 

Thus, what is sought is a cob cleaning device or system, 
adaptable for operation in association with a harvester, and/or 
a cob collection device, which provides one or more of the 
capabilities, and overcomes one or more of the shortcomings, 
set forth above. 

SUMMARY OF THE INVENTION 

What is disclosed is acob cleaning device or system, adapt 
able for operation in association with a harvester, and/or a cob 
collection device, which provides one or more of the capa 
bilities, and overcomes one or more of the shortcomings, set 
forth above. 

According to a preferred aspect of the invention, the corn 
cob cleaning system includes a corn residue conveyor system 
including at least one inclined conveyor having a lower first 
end configured and positioned for receiving a flow of corn 
residue including cobs mixed with other material, an opposite 
second end disposed higher than the first end and adjacent to 
a space, and a movable, upwardly facing Surface extending 
between the first end and the second end and configured for 
carrying the flow of corn residue. At least a Substantial portion 
of the upwardly facing Surface of the inclined conveyor is 
contained in or covered by a housing or cover, defining a 
passage or duct thereover extending between a first opening 
adjacent to the first or lower end of the inclined conveyor and 
a second opening adjacent to the second or upper end of the 
conveyor. The inclined conveyor is operable for moving the 
upwardly facing Surface for carrying the flow of corn residue 
upwardly through the passage to the second end, and propel 
ling the flow of residue away from the inclined conveyor in an 
airborne manner into the space. The system includes a fan 
disposed generally above the upper end or region of the con 
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veyor and the space, configured and operable to generate a 
continuous blast or flow of air downwardly through the pas 
sage or duct and over the upwardly facing Surface of the 
conveyor. This flow of air will be discharged through the first 
opening adjacent to the lower end of the inclined conveyor, 
preferably largely through a gap through which the corn 
residue will flow as it is deposited onto the conveyor, for 
instance, from another conveyor, which can be, for instance, 
a belt type conveyor or an auger type. Alternatively, the flow 
can come directly from the harvesting machine. The remain 
ing portion of the air flow downwardly over the inclined 
conveyor that does not exit through the gap can be discharged 
over the incoming residue flow. Optionally, a second blast or 
flow of the air will be directed downwardly through the space 
adjacent to the upper end of the conveyor. 
The portion of the downward airflow that flows through the 

gap, will pass through the residue flow as it is airborne, to 
remove or clean loose elements of the residue or MOC from 
the cobs. The cobs, and remaining residue will them be car 
ried upwardly by the inclined conveyor, while the air flows 
downwardly thereover. As this occurs, the downward air flow 
as well as the inclined orientation of the conveyor, will pref 
erably combine to agitate the upwardly carried residue. Such 
that additional loose elements of MOC will be freed, lifted, 
and carried in the reverse direction, downwardly by the air 
flow. This MOC will then be discharged at the lower end of 
the conveyor, through the gap, or other portion of the first 
opening. As a non-limiting example, it has been found that the 
cleaning that occurs as the residue crosses the gap can remove 
or clean in a range of 60 to 70 percent of the loose MOC from 
the cobs, with more cleaned as the flow progresses up the 
inclined conveyor. 
The second flow of air will remove additional MOC as the 

residue, now mainly cobs, flows through the space adjacent to 
the end of the inclined conveyor. In this regard, the charac 
teristics of the downward flow of air through this space will be 
selected so as to remove lighter elements of the residue, e.g., 
husks and leaves and fragments thereof, while allowing the 
heavier cobs to continue through the space. As such, a triple 
cleaning action is effected by the air flows, first as the corn 
residue crosses the gap at the lower end of the inclined con 
veyor, second as the remaining corn residue is carried up the 
inclined conveyor, and third, as the residue is propelled by the 
inclined conveyor through the space adjacent to the upper end 
of the conveyor. 

According to another preferred aspect, the inclined con 
veyor is configured to be adjustable for relatively varying 
portions of the air flow output contained in the first air flow 
and the second airflow, respectively. For instance, an angle of 
inclination of the inclined conveyor can be varied for rela 
tively varying the portions of the air flow output. As an 
example here, increasing the angle of inclination can increase 
the agitation action of the residue therealong, and decreasing 
the angle in combination with an airflow directed more at the 
conveyor can also increase agitation. The shape and angle of 
the housing or cover can also be varied, to effect different air 
flow characteristics, e.g., Velocity, Volume, rate, angle of 
attack, over the upwardly carried residue flow, to provide 
desired cleaning characteristics, e.g., agitation. As a non 
limiting example in this regard, the housing or cover can have 
a curved shape that extends downwardly and away from the 
inclined conveyor so as to open up toward the lower end. 

According to another preferred aspect, the operation of the 
fan will generate an airflow output, and the fan is configured 
to be adjustable for relatively varying portions and/or char 
acteristics of the air flow output contained in the first air flow 
and the second airflow, respectively. As one example, the fan 
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4 
is supported to be movable for varying or dividing the por 
tions of the airflow output comprising the flow of air down the 
inclined conveyor and the second flow of air, and can include 
Support structure configured to allow movement of the fan 
and/or fan housing, Vertically and horizontally, and also angu 
larly or rotationally, for varying the height of the air flow 
downwardly over the inclined conveyor, and dividing a por 
tion of the air flow from the main flow for flow downwardly 
through the space. An angle or direction of the air flow can 
also be varied, for achieving desired cleaning characteristics. 
As a non-limiting example in the above regard, some vari 

eties of corn will have cobs that retain more of the husk after 
processing by the harvester, so that there is greater danger that 
the air flow down the inclined conveyor will pick up those 
cobs from the conveyor and carry them through the gap So as 
to be lost. This can be avoided by raising the level of the 
downward air flow over the inclined conveyor. In other 
instances, in contrast, a greater agitation of the residue flow 
over the cobs may be advantageous for freeing loose husks 
and other MOC from the cobs. In some instances also, the 
variety of corn harvested may allow the angle of inclination of 
the conveyor can be reduced, and the first flow of air directed 
more downwardly toward, e.g., at more of an intersecting 
angle to, the upward end of the upwardly facing Surface of the 
inclined conveyor, to effect more agitation of the residue flow 
at that location to pick up more loose MOC, which will be 
facilitated by the shape and consistency, e.g., light weight, 
elongate paper-like Strips and fragments, of the husks and 
leaves. 

The inclined conveyor can also have a slatted Surface, 
which facilitates the upward carrying capability of that con 
veyor, and also tumbling and agitation of the residue in coop 
eration with the flow of air directed thereagainst or thereover, 
which may be desirable for some varieties of corn or condi 
tions. Essentially in this regard, any residue on the conveyor 
that extends above the height of a slat carrying it up the incline 
will have a tendency to tumble or fall over the slat, facilitated 
by the downward air flow or blast, and if light enough, e.g., 
not a cob, to be carried downwardly by gravity and the air 
flow. If a cob, this tumbling action may expose additional 
MOC to the air flow for removal thereby. 

According to another preferred aspect, a cob collection 
device is disposed across the space from the second end of the 
inclined conveyor and includes an internal chamber config 
ured for receiving the cobs. And, the cob collection device and 
the at least one inclined conveyor can be carried on a trailer 
configured to be towed by a corn harvester. 

According to still another aspect of the invention, one or 
more additional conveyors can be provided, including a con 
veyor disposed adjacent to the first opening and configured 
for delivering the flow of corn residue to the lower end of the 
inclined conveyor. This conveyor can also be adjustably mov 
able for altering flow of the removed material outwardly 
through the first opening, and for adjusting the gap between 
this conveyor and the inclined conveyor, through which the 
corn residue is propelled or falls, and a portion or all of the 
first air flow can be directed downwardly through this gap to 
remove additional residue from the cobs by passage there 
through. In this latter regard, by reducing the size or height of 
the gap, and restricting air flow through other outlets such as 
the space above the feeding conveyor, greater air flow veloc 
ity through the gap may be achieved, if desirable or advanta 
geous for cleaning purposes. 
As still another feature of the invention, when the invention 

is used in association with a harvester moving through a field, 
the downward flows of removed residue can be directed 
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directly onto the field within the swath of the system or 
harvester, or spread to a desired sideward extent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary side view of a representative agri 
cultural harvesting machine, shown towing a cob cleaning 
system according to the invention, illustrating operation 
thereof with arrows; 

FIG. 2 is a simplified side view of the cob cleaning system, 
illustrating the operation thereof with arrows; 

FIG. 3 is an enlarged simplified fragmentary side view of 
the cob cleaning system, showing operation thereof; 

FIG. 4 is still another simplified side view of the cob 
cleaning system, showing operation of aspects thereof for 
removing corn residue from cobs; 

FIG. 5 is still another simplified side view of the cob 
cleaning system, showing operation of other aspects thereof. 

FIG. 6 is a simplified schematic side view of the system, 
showing adjustable aspects of conveyors thereof; 

FIG. 7 is another simplified schematic side view, showing 
the conveyors adjusted differently and effects on operation of 
the system; 

FIG. 8 is another simplified schematic side view, showing 
the conveyors adjusted differently and effects on operation; 

FIG. 9 is still another simplified schematic side view, 
showing the conveyors adjusted differently and effects on 
operation; 

FIG. 10 is still another simplified schematic side view, 
showing the conveyors adjusted differently and effects on 
operation; 

FIG. 11 is another side view showing adjustability of a fan 
of the system; and 

FIG. 12 is still another side view showing adjustability of 
the fan and effects on operation of the system. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now the drawings, in FIG. 1, a representative 
agricultural harvesting machine 20 is shown, which is a com 
bine constructed and operable in the well known manner for 
harvesting whole ears of corn from cornplants as the combine 
travels over a field. Combine 20 includes well known appa 
ratus (not shown) that gathers and conveys the ears of corn 
into a threshing system within the combine which removes 
most of the husk Surrounding the ears, and the corn kernels 
from cobs of the ears, and directs a flow of the cobs, fragments 
thereof, and other residue or stover, all as generally denoted 
by arrow A, from the rear of machine 20. A grain cleaning 
system within machine 20 can also contribute residue to 
outward flow A. Also in the well known manner, the corn is 
collected and conveyed into a clean grain tank 22 on combine 
20, or other receiver. 

Referring also to FIGS. 2 through 12, a cob cleaning sys 
tem 24 is shown, constructed and operable according to the 
teachings of the present invention, for receiving the flow of 
residue A, cleaning or removing at least a portion of the MOC 
from the cobs, and conveying the clean cobs to a cob collec 
tion device 26. Cleaning system 24 and collection device 26 
are shown here supported on a trailer 28, which is configured 
to be towed by machine 20 while harvesting. Trailer 28 is 
constructed of Suitable material Such as structural Steel and is 
shown supported by wheels 30, although it is likewise con 
templated that tracks could be used, and that either could be 
powered, as desired or required for a particular application. 
As another alternative, cob cleaning system 24 could be 
incorporated into the structure of the harvesting machine with 
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6 
which it is used, e.g., combine 20, self-propelled, or other 
wise moved in a manner adequate for receiving a flow of cobs 
from the harvesting machine. 

Briefly addressing cob collection device 26, it generally 
includes an upstanding wall structure 32 of sheet metal or 
other Suitable material bounding an interior cavity or cham 
ber 34 adapted for receiving and holding a quantity of cobs. 
Upstanding wall structure 32 includes a front wall 36, having 
an upper region 38 including an aperture 40 therein, through 
which the cobs are received from cleaning system 24, as will 
be explained. Cob collection device 26 also includes suitable 
cob unloading apparatus 42, which here includes a floor con 
veyor 44 in the bottom of chamber 34, configured and oper 
able for conveying cobs contained therein to the front of the 
chamber, and a cross conveyor 46 for receiving the cobs and 
conveying them sidewardly from device 26. This operation 
will be performed as desired or required during and/or after 
harvesting. 
Cob cleaning system 24, as noted above, is configured and 

operable for receiving flow A of residue which will include 
cobs and MOC, including husks (both attached and unat 
tached to cobs), leafs, stalks, and fragments of all of these, and 
removing or cleaning at least a Substantial portion of the 
MOC from the cobs, and conveying the cleaned cobs into cob 
collection device 26, on a continuous basis, as machine 20 is 
harvesting corn from a field. System 24 includes a corn resi 
due conveyor System comprised of a series of conveyors 
extending essentially from the rear of machine 20 to aperture 
40 of cob collection device 26, here including a first conveyor 
50 configured and operable receiving flow A, and conveying 
the flow rearwardly to a second conveyor 52 of system 24. 
Second conveyor 52 is inclined upwardly from conveyor 50, 
and is shown here separated therefrom by a gap 54, which is 
important for cleaning purposes, as will be explained. Con 
veyors 50 and 52 shown are each belt type conveyors, con 
veyor 50 having an endless slatted belt 56 encircling rollers 58 
and 60, and conveyor 52 having an endless slatted belt 62 
encircling rollers 64 and 66. Alternatively, conveyor 50 can be 
an auger or other type conveyor. 

Conveyors 50 and 52 are suitably powered by drives 68 for 
moving belts 56 and 62, respectively, here drives 68 compris 
ing fluid motors connected in rotatably driving relation to 
rollers 60 and 66, respectively, although electric motors, 
belts, chains or other Suitable drive apparatus could alterna 
tively be used. 

Belt 56 of conveyor 50 has an upwardly facing surface 70 
which, during operation, carries flow A rearwardly, and pro 
pels the flow into gap 54 toward a lower first end 72 of 
conveyor 52. Belt 62 of conveyor 52 has an upwardly facing 
surface 74 extending upwardly to a second end 76, and in 
operation will be moved to carry that portion of flow A that 
reaches conveyor 52 upwardly, and propel it into a space 78. 

Inclined conveyor 52 is contained in a housing of sheet 
metal or other suitable construction 80 which bounds and 
defines a passage 82 extending upwardly from a lower, first 
opening 84 to a higher second opening 86 in connection with 
space 78. Inclined conveyor 52 is operable for moving the 
upwardly facing surface 74 for carrying flow A upwardly 
through passage 82 and propelling it in an airborne manner 
into space 78. 

Cleaning system 24 includes a fan 88 disposed in a fan 
housing 90 generally above space 78. Fan 88 here is depicted 
as a centrifugal type fan of conventional, well known con 
struction, having an elongate, hollow cylindrical shaped 
impeller with a plurality of blades therearound extending 
sidewardly and having a length about equal to the width of 
conveyor 82. Fan 88 is rotatably driven by a suitable drive 92 
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(FIG. 4), for generating a continuous blast or flow of air B 
outwardly through a discharge outlet 94. 
As illustrated in FIGS. 2, 3, 4 and5, flow of air B is directed 

toward second end 76 of inclined second conveyor 52, so as to 
be divided into a first flow of air B1 directed downwardly into 
passage 82 through second opening 86, and a second flow of 
air B2 directed downwardly through space 78. First flow of air 
B1 will flow downwardly through passage 82, over the 
upwardly moving flow of residue material A, and preferably 
will be sufficient in velocity and flow volume for lifting and 
reversing the direction of at least some of the loose MOC 
carried by the conveyor, as denoted by arrows C, from the 
cobs, without picking up a significant number of the cobs. 
This MOC flow C will then be discharged from passage 82 
through first opening 84, preferably mainly through gap 54. 
that is, through incoming residue flow A, with some flow 
exhausted above conveyor 50. 

Flow B1 through gap 54 is important as it will remove or 
clean a substantial portion of the MOC from the crossing flow 
A, so as to comprise a substantial or main part of the cleaning 
action. Additionally, flow A will preferably be further cleaned 
as it is carried upwardly by conveyor 52, such that as it 
progresses up conveyor 52, it will transition to a consistency 
of mostly cobs, as denoted by arrows A1. Flow A1 (now 
mostly cobs) will be propelled by conveyor 52 from opening 
86 into space 78, where downwardly directed flow of air B2 
will pass through it, to remove additional MOC, such that 
flow A1 will be further cleaned and will pass through space 78 
and aperture 40 into chamber 34 of cob collection device 26. 
Flow of air B2 after passage through flow A1 now also con 
tains MOC, and will flow downwardly through a lower por 
tion of space 78 to the ground below trailer 28. 

Thus, system 24 is capable of performing a triple cleaning 
of flow A, first and mainly as it crosses gap 54 and thereafter 
continually as it is carried upwardly by inclined conveyor 52 
through passage 82, and as it crosses space 78 into collection 
device 26. Additionally, inclined conveyor 52 and fan 88 can 
be cooperatively configured and operated so that the air flow 
over conveyor 52 will be essentially laminar, so as to have 
only minimal cleaning effect, which may be desired for some 
instances, such as for varieties of corn or other conditions 
resulting in cobs including a large amount of attached husks 
which can be lifted by too close and/or too powerful of an air 
flow. 

Alternatively, for corn varieties and conditions wherein the 
cobs contain fewer attached husks, and more loose husks, 
leaves, etc., more agitation of the flow A over conveyor 52 
may be desirable for more aggressive cleaning at that loca 
tion. In this regard, the angle of the conveyor, and character 
istics of air flow B1 can be tailored for agitating the residue 
flow A, e.g., tumbling action, to expose the loose elements of 
residue, e.g., husks, leaves and the like, more to the air flow, 
so that those elements will be removed and lifted and carried 
away in the opposite direction, but not a significant number of 
the cobs. Flow of air B2 downwardly through space 78 will be 
selected so as to remove lighter elements of the residue, e.g., 
husks and leaves and fragments remaining in flow A1, as 
demoted by arrows D, while allowing the heavier cobs to 
continue through space 78. As such, as a general rule, airflow 
B1 down inclined conveyor 52 will typically be desired to be 
the more powerful or aggressive of the air flows and will 
perform most of the cleaning function. 
As illustrated in FIGS. 3, 4 and 5, the angle of inclinationX 

of conveyor 52 will preferably be relatively steep, e.g., greater 
than 30 degrees or so, and as much as 60 degrees or so relative 
to horizontal, for several reasons, including to reduce the 
overall length of the cleaning system, and to provide a desired 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
trajectory for the airborne flow A1 of mostly cobs across 
space 78 and into collection device 26. In this latter regard, the 
speed of movement of the belt of conveyor 52 in combination 
with the angle of inclination can be selected to propel the cobs 
of flow A1 a distance which can be as much as about the 
length of cob collection device 26, to achieve desired distri 
bution of the cobs therein. 

Further, it has been found to be advantageous for a variety 
of reasons, to have a capability for varying characteristics of 
flows of air B1 and B2, for varying or improving the cleaning 
effect achieved, and for accommodating different conditions, 
Such as different corn varieties; Volume, including relative 
amounts of cobs and MOC: cob sizes; crop yields; moisture 
content; and the like, particularly to reduce cob loss. This is 
accomplished according to the invention, by providing a 
capability for varying the angle of inclination X of conveyor 
52; an angle of inclination Y of conveyor 50 (FIGS. 3, 4 and 
5); and fore and aft position, denoted by arrows FA; height, 
denoted by arrows H; and angular orientation, denoted by 
arrows AO, of fan housing 90 and fan 88, as shown in FIG. 12. 
Additionally, the shape of housing 80 above conveyor 52 can 
be varied as illustrated in various of the FIGS for achieving a 
desired cleaning effect and controlling cob loss. 

Referring more particularly to FIGS. 6 through 11, as one 
manner to provide the capability to vary the angle of convey 
ors 50 and 52, those conveyors can be pivotable about suitable 
points, such as pins or shafts 96 and 98 through the axes of 
rotation of rollers 58 and 64, respectively. Pins or shafts 100 
and 102 movable within arcuate slots 104 and 106, respec 
tively, can be fixed to housing 80 for fixing the conveyors in 
desired angular orientations, for instance using nuts 108 
threadedly engageable with threaded ends on shafts 100 and 
102, respectively. Alternatively, the position of conveyor 50 
and/or conveyor 52 can be varied and held in position using a 
powered actuator, such as a fluid cylinder or cylinders (not 
shown). 

Similarly, as best illustrated in FIG. 11, the position and 
orientation of fan housing 90 can be varied and held, using a 
positioning plate 110 mounted on housing 80 and having 
vertical slots 112, horizontal slots 114 and optionally, arcuate 
slots 116, through which pins 118 attached to fan housing 90 
are received, and Suitably fixed in position, for instance, by 
nuts 108 threaded thereon. 
As illustrated in FIG. 6, a relatively wide range of angles of 

inclination of both conveyors 50 and 52 (as illustrated by 
conveyors 50 and 52 in dotted lines) can be provided for 
varying the sizes of gap 54 and second opening 86, respec 
tively. Typically, a gap 54 of 12 inches or greateris desired. As 
illustrated in FIG. 7, gap 54 can be made relatively small by 
positioning conveyor 50 at its lowest position. This can serve 
to reduce air flow through gap 54 to reduce cob loss, and to 
also possibly increase cleaning action in the areas over con 
veyor 52. Conveyor 52 is also illustrated in its lowest position, 
which opens up the upper end of passage 82 and second 
opening 86 such that most of air flow B will be directed over 
conveyor 52 as air flow B1, and passage 82 will be larger in 
volume. In FIG. 8, conveyor 50 is shown in its lowest position 
to minimize gap 54, and conveyor 52 is in its highest position, 
which can serve to reduce airflow B1 increase flow B2, such 
that more cleaning can be done in space 78, which will also 
increase MOC flow C beneath conveyor 52. The size of pas 
sage 82 is reduced also, which may increase the Velocity of 
flow A1. 

In FIG. 9, conveyor 50 is in its highest position and con 
veyor 52 is in its lowest position, such that the airflow B1 be 
larger than flow B2, and will flow through mostly through gap 
54 with more flow C discharged at that location. In FIG. 10, 
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both conveyors 50 and 52 are in their highest positions, such 
that gap 54 is large, and flow A1 will be directed closer to 
outlet 94 of fan 88 such that flow A is more concentrated at 
this location and most of air flow B will be directed down 
wardly as flow B2. 
As evidenced by the arrows in FIGS. 11 and 12, elevating 

fan housing 90 can raise flow B1 relative to upwardly facing 
surface 74 of conveyor 52, so as to be more parallel or laminar 
in relation thereto, which will cause less agitation and can 
result in less cob loss from the conveyor, whereas lowering 
the fan can result in greater interaction of air flow B1 with 
residue flow on the conveyor. Rotation of fan housing 90 will 
reorient leading edge 120 bounding outlet 94, as denoted by 
arrow Z, for adjusting the direction or angle of attack of air 
flows B1 and B2, rotation in the clockwise direction directing 
more of the air flow into flow B1 toward the passage 86, and 
rotation in the counterclockwise direction directing more 
toward space 78 as flow B2. A more clockwise rotational 
position will also cause air flow B1 to have a lower angle of 
attack, or even a zero or negative angle of attack, relative to 
conveyor 52, which may be desirable under conditions, e.g., 
where attached husks are more prevalent, whereas a more 
counterclockwise rotational position will direct air flow B1 
more toward the upper end of the conveyor for a steeper angle 
of attack, which may be desired to create more agitation of 
residue flow A. This can give a greater shearing effect to flow 
B2, which can effect cleaning, as well as the distance that 
conveyor 52 will propel flow A1. 
As illustrated in FIG. 11, cover panels 122 and 124 of 

housing 80 disposed above conveyor 52 are hinged at their 
upper ends, to allow upward and downward positioning 
mostly of panel 122, as denoted by arrow E, to enable adjust 
ing the size of first opening 84 (FIGS. 5-9) as desired or 
required for a particular application. 

It will be understood that changes in the details, materials, 
steps, and arrangements of parts which have been described 
and illustrated to explain the nature of the invention will occur 
to and may be made by those skilled in the art upon a reading 
of this disclosure within the principles and scope of the inven 
tion. The foregoing description illustrates the preferred 
embodiment of the invention; however, concepts, as based 
upon the description, may be employed in other embodiments 
without departing from the scope of the invention. Accord 
ingly, the following claims are intended to protect the inven 
tion broadly as well as in the specific form shown. 
What is claimed is: 
1. A corn cob cleaning system, comprising: 
a corn residue conveyor system including at least one 

inclined conveyor having a lower first end configured 
and positioned for receiving a flow of corn residue 
including cobs mixed with other material, an opposite 
second end disposed higher than the first end and adja 
cent to a space, and a movable, upwardly facing surface 
extending between the first end and the second end and 
configured for carrying the flow of corn residue, the 
inclined conveyor including a cover disposed over at 
least a substantial portion of the upwardly facing surface 
defining a passage thereover extending between a first 
opening adjacent to the first end of the inclined conveyor 
and a second opening adjacent to the second end of the 
conveyor, the inclined conveyor being operable for mov 
ing the upwardly facing surface for carrying the flow of 
corn residue upwardly through the passage to the second 
end and propelling the flow of residue away from the 
inclined conveyor and into the space, wherein the 
inclined conveyor is pivotably rotatable about the first 
end to adjust an angle of inclination of the conveyor, and 
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10 
further wherein the conveyor is operable to control the 
speed of movement of the upwardly facing surface. Such 
that varying the combination of angle of inclination and 
speed of the upward facing surface determines the pro 
pulsion distance and the trajectory of the residue into the 
Space; 

a fan adjustable mounted on the cover and disposed gen 
erally above the space, configured to operate to generate 
a first flow of air downwardly through the passage, and a 
second flow of air downwardly through the space, so as 
to remove at least some of the other material from the 
cobs, and wherein the first flow of air will carry the 
material removed thereby downwardly through the pas 
sage over the upward flow of corn residue therethrough 
and outwardly from the passage through the first open 
ing, and the second flow of air will carry the material 
removed thereby downwardly through the space away 
from the cobs, wherein the fan orientation is adjustable 
for at least one of horizontal, vertical and rotational 
movement relative to the second end of the inclined 
conveyor, such that adjusting the at least one of horizon 
tal, vertical and angular orientation of the fan increases 
or decreases the first flow of air downwardly through the 
passage, and similarly increases or decreases the second 
flow of air downwardly through the space. 

2. The system of claim 1, further comprising a cob collec 
tion device disposed across the space from the second end of 
the inclined conveyor and including an internal chamber con 
figured for receiving the cobs. 

3. The system of claim 2, wherein the cob collection device 
and the at least one inclined conveyor are carried on a trailer 
configured to be towed by a corn harvester. 

4. The system of claim 1, comprising a conveyor disposed 
adjacent to the first opening and configured for delivering the 
flow of corn residue to the at least one inclined conveyor 
across a gap therebetween, and wherein the first flow of air 
will be directed through the gap for removing at least some of 
the other material from the cobs. 

5. The system of claim 4, wherein the conveyor disposed 
adjacent to the first opening is configured to be adjustably 
movable for altering flow of the removed material outwardly 
through the first opening. 

6. The system of claim 5, wherein the conveyor disposed 
adjacent to the first opening is adjustably movable upwardly 
and downwardly relative to the first opening. 

7. The system of claim 1, wherein the cover is movable 
relative to the inclined conveyor. 

8. The system of claim 1, wherein the fan is adjustably 
mounted to the cover by a positioning plate, wherein the 
positioning plate has at least one of a horizontal slot, a vertical 
slot and a arcuate slot through which pins attached to the fan 
are received and adjustably fixed in position. 

9. The system of claim 8, wherein when the fan is adjusted 
upwardly with respect to the positioning plate, the direction 
of the first flow of air is raised relative to the upwardly facing 
surface so that the first flow of air is substantially laminar with 
the upwardly facing surface causing less agitation along the 
upwardly facing surface and subsequently less cob loss. 

10. The system of claim8, wherein when the fan is adjusted 
downwardly with respect to the positioning plate, the direc 
tion of the first flow of air is lowered relative to the upwardly 
facing surface so that the interaction of the first flow of air 
with the upwardly facing surface is increased causing more 
agitation among the residue. 

11. The system of claim 8, wherein when the fan is rotated 
with respect to the positioning plate, the direction of the angle 
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of attack of the first and second flows of air, with respect to the 16. The system of claim 15, wherein the cob collection 
passage and the space, will be adjusted. device and the at least one inclined conveyor are carried on a 

trailer configured for towing by a corn harvester. 
17. A corn cob cleaning system for towing behind a corn 

5 harvesting machine, comprising: 
a trailer carrying a cob collection device including an 

upstanding waif structure bounding an interior chamber; 
a corn residue conveyor System carried on the trailer and 

12. The system of claim 11, wherein when the fan is rotated 
clockwise with respect to the positioning plate, the first and 
second flows of air will combine to generate an airflow output 
directed toward the passage, thereby increasing the air flow 
output through the passage. 

13. The system of claim 11, wherein when the fan is rotated including at least one inclined conveyor having a lower 
counterclockwise with respect to the positioning plate, the 10 first end configured and positioned for receiving a flow 
first and second flows of air will combine to generate an air of corn residue including cobs mixed with other material 
flow output directed toward the passage, thereby increasing from a harvesting machine connected in towing relation 
the air flow output through the space. to the trailer, an opposite second end disposed higher 

14. A corn cob cleaning system, comprising: than the first end and across a space from an opening of 
15 the cob collection device in connection with the interior a conveyor system for receiving and conveying a flow of 

corn residue including a mix of cobs and other residue, 
including a series of conveyors including at least one 
conveyor disposed and configured for conveying the 
flow of residue through a gap to a first end of at least one 

chamber, the inclined conveyor having a movable, 
upwardly facing Surface extending between the first end 
and the second end and configured for carrying the flow 
of corn residue, a cover disposed over at least a substan 

- 0 2O tial portion of the upwardly facing Surface defining a 
inclined conveyor having an opposite second end higher passage thereover extending between a first opening 
than the first end and located adjacent to a space, the adjacent to the first end of the inclined conveyor and a 
inclined conveyor having a movable, upwardly facing second opening in connection with the space, the 
surface extending between the first end and the second inclined conveyor being operable for moving the 
end and configured for carrying the flow of corn residue; 25 upwardly facing Surface for carrying the flow of corn 

a housing enclosing the inclined conveyor and defining a residue upwardly through the passage to the second end 
passage over at least a Substantial portion of the and propelling the flow of residue away from the 
upwardly facing Surface extending between a first open- inclined conveyor airborne into the space, wherein the 
ing adjacent to the first end of the inclined conveyor and inclined conveyor is pivotably rotatable about the first 
a second opening adjacent to the second end of the 30 end to adjust an angle of inclination of the conveyor to 
conveyor, the inclined conveyor being operable for mov- vary the size of the passage; 
ing the upwardly facing surface through the passage for a fan adjustably mounted to the cover and disposed gener 
carrying the flow of corn residue upwardly to the second ally above the space, configured to operate to generate a 
end and propelling the flow of residue outwardly in an first flow of air downwardly through the passage and 
airborne manner from the second end into the space, 35 outwardly therefrom through the first opening for 
wherein the inclined conveyor is pivotably rotatable removing some of the other material from the crop resi 
about the first end to adjust an angle of inclination of the due carried by the inclined conveyor, and wherein the 
conveyor to vary the size of the second opening; operation of the fan will generate a second flow of air 

a fan adjustably mounted to the housing and disposed downwardly through the airborne flow of residue for 
40 removing at least some of the remaining other material generally above the second end of the conveyor, config 

ured to operate to generate a flow of air downwardly 
through the passage and the gap for removing at least 
some of the other material from the cobs and carrying the 
removed material outwardly through the first opening 
and the gap, wherein the fan orientation is adjustable for 
at least one of horizontal, Vertical and rotational move 
ment relative to the second end of the inclined conveyor, 
Such that adjusting the at least one of horizontal, Vertical 
and angular orientation of the fan increases or decreases 
the first flow of air downwardly through the passage, and 
similarly increases or decreases the second flow of air 
downwardly through the space. 

15. The system of claim 14, further comprising a cob 
collection device disposed across the space from the second 
end of the inclined conveyor and including an internal cham 
ber configured for receiving the cobs. k . . . . 

from the cobs, wherein the fan orientation is adjustable 
for at least one of horizontal, vertical and rotational 
movement relative to the second end of the inclined 
conveyor, Such that adjusting the at least one of horizon 

45 tal vertical, and angular orientation of the fan increases 
or decreases the first flow of air downwardly through the 
passage, and similarly increases or decreases the second 
flow of air downwardly through the space. 

18. The system of claim 17, wherein the conveyor system 
50 further comprises a conveyor disposed adjacent to the first 

opening and configured for delivering the flow of corn residue 
across a gap to the at least one inclined conveyor, and Such 
that a portion of the first flow of air will pass through the gap 
for removing at least some of the other material from the flow 

55 of corn residue thereacross. 


